Objective: To examine the fraction of long-term sickness absence periods attributable to physical and psychosocial work environmental risk factors. Method: A random population sample was followed for 18 months in a national register of social transfer payments. Mutually adjusted hazard ratios for onset of long-term sickness absence and aetiological fractions were computed. Results: After mutual adjustment, no significant effect of psychosocial work environment factors remained. In men, 23% and 28% of long-term sickness absence were attributable to working mainly standing or squatting, and lifting or carrying loads, respectively. In women, 27% of long-term sickness absence was attributable to bending or twisting of the neck or back. Conclusions: Physical work environment exposures explained between 10% and 30% of long-term sickness absence. The potential for reducing long-term sickness absence is substantial. L ong-term sickness absence is a major public health problem. 1 In previous studies we identified five psychosocial and four physical work environment factors that were independent risk factors of long-term sickness absence. 2 3 The psychosocial risk factors associated with long-term sickness absence were the demands of hiding emotions and emotional demands for men, and management quality, role conflicts, and reward among women. 2 In both genders, the physical work environment risk factors associated with long-term sickness absence were extreme bending or twisting of the neck or back, working mainly standing or squatting, lifting or carrying loads, and pushing or pulling loads. 3 In the present study, the relative contribution of these risk factors, and thus the potential for reducing long-term sickness absence, is studied by computation of aetiological fractions. 4 
METHODS
In 2000, a random sample of 5366 Danish employees aged 18-69 years were interviewed regarding health behaviour, demographic characteristics and work environment as part of the Danish Work Environment Cohort Study. 5 Data on long-term sickness absence, defined as >8 consecutive weeks of sickness absence in a period of 18 months after baseline interview, were obtained by a linkage to a national register of social transfer payments (Danish Research Centre on Education and Advanced Medical Materials). 2 A total of 5020 (93.6%) people, who were employed and who did not have sickness absence within the past 2 months, supplied data on all risk factors and constitute the basis for analysis for this study.
The five psychosocial work environment factors that predicted long-term sickness absence were measured using multi-item scales: emotional demands, demands of hiding emotions, management quality, role conflicts and reward. 2 For the purpose of computation of aetiological fractions, the population was divided into three groups of approximately equal size, except for role conflicts, where the population was divided into those reporting no role conflicts and those reporting role conflicts.
Two physical work environmental risk factors concerned uncomfortable work positions in terms of extreme bending or twisting of the neck or back, and working mainly standing or squatting. Another two risk factors concerned physical workload in terms of lifting or carrying loads, and pushing or pulling loads. 3 The population was divided into three groups of approximately equal size (low, medium and high score). For ''extreme bending or twisting of neck or back'', ''lifting or carrying loads'' and ''pushing or pulling loads'', the lowest exposure group consisted of the unexposed.
The study included data on gender, age and school education (,9 years; 10 years; high school). Family status was categorised using two variables: number of children living at home (categories none, 1, 2 or >3) and cohabitation status (living with a partner or not). Regarding smoking status, the population was divided into non-smokers, ex-smokers, moderate smokers (,15 daily cigarettes) and heavy smokers (>15 daily cigarettes). Alcohol consumption was measured by weekly consumption, divided into two categories: (1) non and moderate drinkers ((14 units for women, (21 units for men) and (2) heavy drinkers who consumed more than this (cut-points chosen in accordance with the Danish National Board of Health guidelines 6 ). Regarding body mass index, four categories were used: underweight (,18.5 kg/m 2 ), normal (18.5-24.9 kg/m 2 ), overweight (25-29.9 kg/m 2 ), and Obesity (.30 kg/m 2 ). The population was classified into four groups according to leisure time physical activity: 0-2 h/ week; 2-4 h/week; .4 h/week or heavy; or .4 h/week and heavy.
Because we started with a cohort of people without sickness absence, the risk of onset of long-term sickness absence was computed using time to event analysis, events being the onset of long-term sickness absence. Those who started a sickness absence period shortly before the end of the follow-up period are thus included.
The Cox proportional hazards model was used to calculate hazard ratios and 95% CIs. People who in a given week received another social benefit-for example, those on maternity leave-were not considered to be under risk, and people who died, emigrated or retired were censored. Based on these hazard ratios, the fractions of long-term sickness absence attributable to each of the studied factors were computed. These indicate the proportions of long-term sickness absence periods that would be reduced if absence levels of all persons were moved to the level of the third of the population with the most favourable working conditions. All analyses were carried out using the proportional hazards regression procedure in SAS.
RESULTS
For the psychosocial work environmental factors, increased risk was only disclosed for the subjects with the least favourable working conditions, whereas a stepwise trend was seen for the physical work environmental risk factors.
In men, the aetiological fraction for emotional demands was 14% and for demands on hiding emotions 4% when work environmental factors were not mutually adjusted. In women, the aetiological fractions for management quality, role conflicts and rewards were 12%, 15% and 12%, respectively, when the work environmental factors were not mutually adjusted. After mutual adjustment, no significant effect of the psychosocial work environment factors remained.
In men, significant effects of working mainly standing or squatting and lifting and carrying loads remained after mutual adjustment. The aetiological fraction for working mainly standing or squatting was 23%, and that for lifting and carrying loads was 28% in the fully adjusted model. In women, a significant effect of bending or twisting of the neck or back remained after mutual adjustment; the aetiological fraction was 27% in the fully-adjusted model.
One could argue that mutual adjustment of psychosocial environmental variables could tend to be over adjustment, as some measures are conceptually overlapping. For example, people rating the management quality as low would most likely tend to also report a low degree of reward in work, as the latter measure includes items assessing appreciation and acknowledgement from the management. The same applies for the physical work environmental factors, where people experiencing heavy lifting or carrying would be more likely to also have work including heavy pushing and pulling.
The presented estimates and aetiological fractions in the fully adjusted models should thus be considered conservative.
With regard to interpretation of the aetiological fractions, this estimate of the potential for reduction in sickness absence N This study suggests a potential for reducing long-term sickness absence through interventions towards mainly physical work environmental exposures.
N The effect of psychosocial work environment factors on long-term sickness absence was smaller, and results indicate that interventions directed at the highly exposed are likely to have the largest impact.
Main messages
N Differences in work environment exposures accounted for a large fraction of the long-term sickness absence.
N Physical work environmental factors account for a larger proportion of long-term sickness absence than psychosocial work environmental factors.
N For the physical factors, findings were very similar for men and women.
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